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该化合物为单斜晶系，空间群为P21/a，晶体学参数为：a=10.758(2) Å, b=8.2530 







2  未知结构化合物 K(H2O)3H2Fe2Fe(OH)3(HPO4)3(H2PO4)3
该化合物为三方晶系，空间群为 P31c，晶体学参数为：a=b=9.044(2)Å，


































群为 P21，a=7.140 Å，b=14.477 Å，c=7.542 Å，β=106.75°，V=746.5 Å
3。(2)
化合物 2：空间群为 P2，a=7.469Å，b=11.480Å，c=7.944Å，β＝102.5°，V= 
669.06Å3。













王程心硕士论文                                                                      Abstract
III
Abstract
Since huge molecular tunnel was found in the crystal structure of cacoxenite in 
1983, more and more scientists focused on the research of iron phosphates for their
potential applications in the catalysis, ion-exchanger and molecular sieves.  
Four novel iron phosphates and one structure-unknown iron phosphate were 
synthesised by hydrothermal reaction in this thesis. Three of their crystal structures
were determined by single crystal X-ray diffraction. Function groups contained in 
those compounds were tested by IR. Chemical compositions were identified by EDX.
Appearances of their surface were observed by SEM. Low temperature magnetism
was tested by squid.
1  Novel compound K2Fe[H(HPO4)2]F2
This compound crystallizes in the monoclinic space group P21/a with the 
following crystallographic parameters: a=10.758(2) Å, b＝8.2530(17) Å, c＝
4.7586(10)Å，β＝92.85°(0)，V=421.98Å3，Z=2. The final refinement was based 
on 1838 reflections for 135 independent parameters and converged to R=0.0285, 
wR=0.0844. The structure is characterized by K+ cations and hydrogen-bonded
{[Fe[H(HPO4)2]F2]2}n chains, which consist of centrosymmetric Fe[F2O4] 
octahedra linked to their four neighbouring phosphate tetrahedra via common 
O corners, developing a three-dimensional structure.
2  Structure-unknown compound K(H2O)3H2Fe2Fe(OH)3(HPO4)3(H2PO4)3
This compound crystallizes in the trigonal space group P31c with the following 
crystallographic  parameters: a=b=9.044(2)Å, c=16.706(2) Å, V=1183.5(5) Å3, 
Z=4. The final refinement was based on 1838 reflections for 135 independent
parameters and converged to R =0.0402, wR=0.1000. The structure comprised iron 
octahedra and phosphate tetrahedra sharing common O-corners to develop into a 
three-dimensional framework, which contained eight-members elliptical channels 
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3  Novel compound (NH4)2HFe[(HPO4)2]F2
This compound crystallizes in the monoclinic space group P21/n with the 
following crystallographic parameters: a＝6.2614(13)Å, b＝9.844(2)Å, c＝
14.271(3) Å, β=92.109(4)°, V=879.1(3) Å3, Z=4. The final refinement was based 
on 2063 reflections for 146 independent parameters and converged to R=0.0552, 
wR=0.1347. The Fe3+ ion, together with different number of O and F atoms, form 
two different octahedra([FeO5F] and [FeO4F2]), and each Fe[F2O4] octahedron is 
linked to two [FeO5F] octahedra through its F vertices, to form two same chains
along the [011] and [011

] directions respectively. Phosphate tetrahedra connect 
with these chains by sharing common O corners, and develop into a 
three-dimensional framework.
4  Two other novel compounds
These two compounds crystallize in the monoclinic system. Crystallographic 
parameters as below: 
(1) Compound 1:P21, a=7.140 Å, b=14.477 Å, c=7.542 Å, β=106.75°, V=746.5 Å
3.
(2) Compound 2: P2, a=7.469Å, b=11.480Å, c=7.944Å, β＝102.5°, V= 669.06Å3.
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